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Abstract 

The aim of this study is to determine the pre-service physics teachers' views on the effect of 
designing and developing physics digital stories (DST) on improving their 21st century skills. 
The study is a qualitative research carried out with 13 pre-service physics teachers, who 
participated in the course of designing and developing DST, during 6 weeks, at Yuzuncu Yil 
University, Turkey, in the spring term of 2013-2014 academic year. Data were collected using 
semi-structured interviews and were examined by descriptive analysis technique focusing on 
the themes. The major findings of the study are that they developed their many 21st century 
skills; such as ICT (information and communication technologies) skills, critical thinking, 
problem solving; planning, self-control, responsibility, production; communication, 
cooperation, and collaboration when creating their digital stories. Thus, to design and develop 
digital stories have a positive effect on pre-service physics teachers' skills, and improve many 
21st century skills. 
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I. Introduction 

Technology and communication is changing both the way we learn and the way we teach. Banaszewski 
(2005) pointed out that educational technologies have progressively taken place in the education and 
instruction environment. Considering today's technological means as well as opportunities that 
individuals have, it is clear that there is a need to use methods in education that enable individuals to 
construct the knowledge and to use information, and communication technology in the class. One of 
these methods may be digital storytelling which has been practiced in many educational systems. 
Numerous studies have shown that DST has become widespread in the classroom setting and in 
various fields of study and DST has the potential to facilitate teaching and learning in the classroom 
and the DST generates a number of substantial techno-educational benefits and it appears to be an 
appropriate and effective method with today's technological development (Xu, Park, & Baek, 2011; 
Razmi, Pourali, & Nozad, 2014; Yang & Wu, 2012). The reasons why DST is an effective method are 
that; a) learners take active responsibility for their learning via designing and developing DST 
(Menezes, 2012), b) DST has the potential to engage students in learner-centered activities (Hayes, 
2011), c) learners gained technological skills during the production of DST (Chigona, 2013), according 
to Robin (2008), d) DST can promote multiple skills; such as digital literacy (communicate with an 
ever-expanding community, to discuss issues, gather information, and seek help), global literacy 
(read, interpret, respond, and contextualize messages from a global perspective), technological 
literacy (use computers and other technology to improve learning, productivity and performance), 
visual literacy (understand, produce and communicate through visual images) and, information literacy 
(find, evaluate, and synthesize information), e) DST has the potential to encourage voice/self¬ 
expression (Botturi, Bramani & Corbino, 2012), f) DST has the potential to motivate and engage 
learners (Dogan & Robin 2008; Figg and McCartney, 2010), g) DST encourages deep reflection 
(Sylvester & Greenidge, 2009) and h) DST can help build the 21st century skills that learner will need 
to succeed in school and eventually in the modern workforce and it reinforces literacy and 21st century 
skills (Czarnecki, 2009; Kotluk & Kocakaya, 2015). All over the world, twenty-first century skills have 
become a key topic on the agendas of educational systems (Niemi & Multisilta, 2016). In this study, we 
will focus on the effect of designing and developing digital stories on the pre-service teachers' 21st 
century skills. 

a. What is digital storytelling 

There is a number of definitions of digital storytelling (DST) in the literature. Dupain and Maguire 
(2005) defined DST as creating a story by combining multimedia elements like visuals, audio, video, 
and animation while it was described by Chung (2007) as multimedia presentation of digital 
components such as text, images, audio and video in computer environment as a whole. However, 
DST is generally regarded as production of an authentic story about a theme through the use of 
multimedia sources/ tools (Nguyen, 2011; Robin, 2008; Lambert, 2010). Almost all digital stories are 
formed by synthesizing elements such as graphics, text, voiceover, video, and music that are relevant 
to a particular subject (Robin, 2008). 

DST is seen as promising to equip students with various skills including critical thinking, information, 
and technology literacy in learning-instruction environment (Yang & Wu, 2012). Digital stories are 
short videos created by integrating visual, video background music and written or audible narration 
with personal story through some basic software and hardware (Microsoft Photo Story, Windows Movie 
Maker, Wevideo, Web 2.0 etc.) which can be easily used even by the people who have low technology 
literacy (Wang & Zhan, 2010). 

There are seven elements necessary for creating effective and interesting digital stories. These are 
(Robin &Pierson, 2005): 

1. Point of View: Main perspective that author reflects. 

2. Dramatic Question: A question that attracts attention and will be answered at the end of story. 

3. Emotional Content: Story or content that will inflect viewers. 

4. Voice: Narration that helps viewers to personalize the story. 

5. Soundtrack: Music or other sounds that support and embellish the story. 

6. Economy: Employing enough content without unnecessary components. 
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7. Pacing: The rhythm of the story and how slowly or quickly it paces. 

b. Process of producing digital stories 

The process of creating a digital story is mainly described in six steps (Jakes & Brennan, 2005). In the 
first step the learner should select a topic for the digital story. Next, the learner should search for 
image resources for the story such as pictures, photographs, and maps, and audio resources including 
music, and sound effects, and informational content from web sites, documents. When the learner has 
gathered all of his resources, learner should begin thinking about the purpose of the story. Is the 
purpose to inform, convince, provoke, or question? (Xu, Park and Baek, 2011). In the second step, the 
learner organizes and selects specific audio, images, text, and other content for the story. The learner 
should import the images and audio into Photo Story. In the third step, the learner can modify the 
number of images and image order, if necessary. In the fourth step, the storyteller creates, records, 
and finalizes the story. The learner should decide on the purpose and point of view of the story and 
write a script that will be used as narration. The learner can record the narration with a computer 
microphone and import the narration into Photo Story. Finally, the digital story is finalized by saving it 
as a Windows Media Video (.wmv) file. In the last step, the learner presents the story and receives 
feedback. The learner can show the story to his colleagues and gather feedback about how the story 
could be improved, expanded, and used in the classroom. If well received, he can teach colleagues 
how to create their own digital story (Xu, Park and Baek, 2011). 

c. Benefits of digital storytelling 

In the DST process, certain skills, such as writing, arranging, technology literacy, presenting, problem¬ 
solving, evaluating, and collaboration, are improved, and a greater competence in technology through 
practice and experimentation is gained (Robin, 2008). According to Sadik (2008), DST enables 
students to personalize learning content, improve collaboration and communication skills and use 
technology in a meaningful way. Researchers who have implemented or observed students working 
with DST report high engagement in various types of decision-making (Chung, 2007; Sadik, 2008). 
Studies show that students develop their technical skills through both planning the stage and the 
"translation of their ideas and resources to the digital format" (Sadik, 2008). DST puts the technology 
"in the hands of the learner", allowing students to control how it is used and giving them autonomy. 
Therefore, DST requires students to synthesize information, tap into their creativity, conduct research, 
and utilize critical thinking (Hull & Katz, 2006; Ohler, 2008). Gakhar (2007) demonstrated that DST 
can improve students' writing and critical thinking skills and media literacy. Therefore, DST is a worthy 
educational endeavor for teachers who are looking for ways to prepare their 21st-century students for 
their future (Kieler, 2010). 

d. Digital storytelling and 21st century skills 

Developing students', in-service teachers' and pre-service teachers' 21st century skills, including 
creativity, critical thinking, problem solving, communication has been a prevailing concern in our 
globalized and hyper-connected society. One of the key components for pre-service teachers to 
accomplish this is to take part in today's participatory culture, which involves becoming creators of 
knowledge rather than being passive consumers of information. The advancement and accessibility of 
computing technologies has the potential to engage students in this process (Gretter and Yadav, 
2016). Many individuals and organizations have proposed lists of skills that they believe to be 
important for the 21st century (Partnership for 21st century skills [P21], 2009; National Research 
Council [NRC], 2013). The competencies vary widely, ranging from critical thinking and argumentation 
to flexibility and empathy. There is a widespread agreement on the need for skills in the areas of 
communication, collaboration, ICT literacy, and social and/or cultural awareness (Voogt & Roblin, 
2013). According to studies (Karakoyun & Kuzu, 2013; Ming et al., 2014; Niemi et al.; 2014; Brenner, 
2014; Husband, 2014; Kotluk & Kocakaya, 2015), DST promotes the 21 st century learning and skills. 
Because DST involves the use of technology and interactive media, including audio, images, movies 
and video, and these processes can help build the 21st century skills (Czarnecki, 2009). 


S. Kocakaya, N. Kotluk, F. Karakoyun 


108 


Digital Education Review - Number 30, December 2016- http://greav.ub.edu/der/ 


Pre-service physics teachers' views on designing and developing physics digital stories 


Students are encouraged to become creators, producers, and discussants. Ming et a I., (2014) stated 
that; "DST allows students to use media to engage an audience and show what they have learned. This 
reguires knowledge of the subject and ability to think in the process of converting their materials into 
interactive media format. This process is personal and meaningful because they are engaged with it 
and learned to think about it in a new way. It also involves communication, collaboration and team 
work as each group of students share their knowledge and know-how with each other. By creating a 
video as the end product of their work, the participants have to use critical thinking and problem 
solving skills in order to convey a coherent message. When making the video, the students have to 
make decisions about which information to include and about how to most effectively format that 
information to convey their messages. By using digital media to search for materials on an issue 
meaningful to them and then convey their message to other people through their digital stories, the 
students are participating in the act of teaching and raising awareness. In order to conduct online 
research to create a video, the students have to learn how to use software and search on the Web in a 
variety of ways. This use of technology enables them to gain a better conceptual understanding of the 
technology that they are using. Thus it can be seen here that the skills they can learn from DST are all 
skills relevant for the 21st century skills in general" . 

This study introduces the 21st century skills defined by the framework of National Research Council 
(NRC, 2013). The NRC framework has been used as basic criteria for improving skills in DST process. 
According to the NRC framework, the 21st century skills, defined by individual and organization, can be 
organized into three domains: 1. The cognitive domain, 2. The intrapersonal domain, and 3. The 
interpersonal domain(see Table 1). 


COGNITIVE 

INTERPERSONAL 

INTRAPERSONAL 

Analysis 

Social influence with others 

Adaptability 

Decision-making 

Responsibility 

Integrity 

Critical thinking 

Assertive communication 

Self monitoring 

Executive function 

Leadership 

Continuous learning 

Adaptive learning 

Empathy 

Initiative 

Reasoning 

Trust 

Self evaluation 

Active listening 

Coordination 

Metacognition 

Interpretation 

Self presentation 

Self direction 

Problem solving 

Teamwork 

Flexibility 

Communication 

Cooperation 

Responsibility 

Innovation 

Collaboration 

Planning 

Information and communication 

Conflict resolution 

Self control 

technology (ICT) 

Creativity 

Negotiation 

Production 


Interpersonal competencies 

Self monitoring 


Service orientation 

Citizenship 


Table 1. The NRC framework for the 21st century skills. 

Source: Compiled by author 

e. Importance of Study and Research Questions 

Robin (2008) proposed that digital storytelling takes advantage of the creative potential of modern 
communication technologies. Learners are encouraged to become creators, producers and discussants, 
rather than simply passive audience members. Creating digital stories on the subjects of physics allows 
pre-service teachers to realize the effect of digital stories on learning these subjects. With respect to 
the process of its emergence, it appears that DST is not adequately recognized and implemented in 
physics instruction apart from a few studies. Moreover, it is considered that thanks to the methods, 
such as DST that can provide individuals with opportunity to engage in physics, individuals could use 
multimedia tools more effectively and efficiently in physics instruction. It is argued that in physics 
instruction by means of such methods as DST, which enables pre-service teachers to become active 
learners and take responsibility of learning tasks, pre-service teachers could take advantage of 
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multimedia tools and utilize computer and internet more efficiently in learning-instruction environment. 
Digital storytelling involves the integration of technology and the use of interactive media (which may 
include digital audio, video, movies, digital comic books and multimedia images. It is similar to 
traditional storytelling in that it is an exercise in communication and a creative process that requires 
participants to visualize and use their imaginations. It can help build the 21st century skills that are 
needed in modern workforce by enabling students gain competence in skills considered as an 
important part of any curriculum (Ming et a I., 2014). There are many studies conducted on DST, from 
its effect on academic achievement to learning motivation, from studies carried out with pre-school 
students to higher education students, but there is need to study its effect on pre-service teachers' 
skills. In response to the above sentences, this study investigated the potential of digital storytelling in 
enhancing pre-service physics teachers' 21st century skills. It is hoped that an article on the potential 
benefits of DST to enhance 21st skills in the classroom may encourage more teachers to use DST. 
Also, stakeholders may gain a better understanding of the benefits of this technological tool in teaching 
the learners. 

The aim of this study is to determine the effect of DST on improving their 21 st centuries skills. The 
main question of the study is the following: 

1. What are the views of pre-service teachers of the potential benefits of digital storytelling (DST) to 
promote their 21st century skills? 


II. Material and Method 

The qualitative research method was used in collection, analysis and evaluation of the data obtained 
for this research. Since it was aimed to describe the existing situation as it is, descriptive model was 
used (Creswell, 2013). 

a. The Participants 

Participants of this study consist of 13 pre-service physics teachers, all of whom took part in the study, 
registered to Physics Teacher Education Department of Education Faculty of Yuzuncu Yil University in 
the spring term of academic year 2013-2014. They are expected to work as a physics teachers at high 
school in Turkey next year. This study was applied during the courses of teaching learning 
methodology and techniques, which is official subject of the department. 

A questionnaire were applied to them to learn their knowledge about computer (low), how often they 
used different technological application (less than twice a week) and DST (never). Due to their 
responses about computer and internet literacy, they were taught to use Windows Movie Maker, a 
program for preparing DST, by the same instructor, 6 hours. We can conclude that the pre-service 
teachers did not have any experience with DST before. 

b. What the Pre-service Teachers Did? How the pre-service teachers designed and 
developed the digital stories? 

According to Barrett (2005) digital storytelling facilitates the convergence of four student-centered 
learning strategies: student engagement, reflection for deep learning, project based learning, and the 
effective integration of technology into instruction. In this study "project-based learning" principals 
were applied. Applying technology in PBL could support cooperative activities and constructivist 
approaches in learning (Hung, Hwang and Huang, 2012). Project-Based Learning (PBL) is an 
innovative approach to learning that teaches a multitude of strategies critical for success in the 21st 
century. The learners drive their own learning through inquiry, as well as work collaboratively to 
research and create projects that reflect their knowledge. From gleaning new, viable technology skills, 
to becoming proficient communicators and advanced problem solvers, students benefit from this 
approach to instruction (Bell, 2010). Also, "Project-Based Learning (PBL) is a learner-driven approach 
to learning. Learners pursue knowledge by asking questions that have piqued their natural curiosity. 
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The genesis of a project is an inquiry. Learners solve problems by designing their own inquiries, 
planning their teaming, organizing their research, and implementing a multitude of learning strategies. 
"(Bell, 2010). In this study, project-based digital storytelling was employed to develop 21st century 
skills for an university physics course. Each pre-service teacher was asked to complete a digital 
storytelling project via taking pictures with digital cameras, developing the story based on the pictures 
taken, producing a film based on the pictures by adding subtitles and a background, and presenting 
the story. 

The process followed by pre-service physics teachers are that: 

1. In the beginning of the process workshop was given to the pre-service teachers to introduce 
DST and how to design and develop digital stories. Pre-service teachers were trained to use 
windows movie maker software (Week 1) 

2. It was determined by pre-service teachers and instructors that digital stories would be about 
unit "Modern Physics". Due to the pre-service teachers are expected to teach 9th-12th grade 
students at high school in Turkey in future, Modern Physics Unit was chosen as the topic for 
DST from the 10th grade physics course book by pre-service teachers. The overall objective of 
this grade is to develop scientific literacy. Scientific literacy means that a person can ask, find, 
or determine answers to questions derived from curiosity about everyday experiences. It 
means that a person has the ability to describe, explain, and predict natural phenomena. 
Scientific literacy entails being able to read with understanding articles about science in the 
popular press and to engage in social conversation about the validity of the conclusions. 
Scientific literacy implies that a person can identify scientific issues underlying national and 
local decisions and express positions that are scientifically and technologically informed. A 
literate citizen should be able to evaluate the quality of scientific information on the basis of its 
source and the methods used to generate it. Scientific literacy also implies the capacity to pose 
and evaluate arguments based on evidence and to apply conclusions from such arguments 
appropriately. (National Science Education Standards, page 22 
http://www.nap.edu/readingroom/books/nses) The objective of this unit is to make students 
understand and develop basic concepts, which are a list of topics that are included in high 
school physics curricula or textbooks, such as what is physics, motion, force, mass, volume, 
heat, velocity etc., without entering detailed mathematical formulating (Week 2.) 

3. Pre-service teachers were given a week to search, to read all of the unit from course books, 
library, internet etc. and choose a sub-topic. At the end of the week, each determined a topic 
as theme to create digital story and as a result prepared a script on sub-topic, for example, a 
pre-service teacher chose " Michelson & Morley Experiment" topic as theme and prepared a 
short script which highlights the main idea of the topic. 

4. The scripts (on total 13 sub-topics), then, were discussed and evaluated by the instructors (an 
associate professor at yuzuncu yil university department of physics education and an in-service 
physics teacher) and the other pre-service teachers in the class. The scripts were revised and 
the final decision were made. (Week 3). 

5. Pre-service teachers were given a week to search for visuals, images, audios and music 
concerning the script. At the end of the week, the materials were discussed and evaluated by 
the instructors and the other pre-service teachers in the class whether these materials were in 
harmony with the scripts and the materials to be used were determined. (Week 4). 

6. Using windows movie maker, pre-service teachers created their videos by adding images, 
visuals, and then background music. Finally, they added their voice, which should be in tune 
with the script, to video by reading the script. So, they came up with their digital stories by 
using all the materials. (Week 5). 

7. They uploaded their own digital stories to the web environment. (Week 6). 

After six-week application, each pre-service teacher created an authentic digital story. A channel 
named as 'DST-YYU-FiZiK-2014' was created and subscribing this channel, they uploaded their own 
digital stories and then they evaluated one another's stories. For example, the digital story which was 
created by a pre-service teacher about " Michelson & Morley Experiment" can be viewed from the link 
" https://youtu.be/ZhL8Iqastw4 " The outline of creating digital stories applied by the pre-service 
teachers is shown in Table 2. 
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1 st 

week 

Inform about the 

process 

Introduce DST procedures, 
Show the self-made digital 
story 

Introduce Windows 

Movie Maker 

2 nd 

week 

Review Modern Physics 
Unit and choose an 
interesting topic 

Explain reasons for choosing 
the issues 

Content Scanning 

Related to Selected 
Issues 

3 rd 

week 

Arranging Scripts 

Discussion of the Scripts In 
Groups 

Scan for images 

4 th 

week 

Arrange Images 

Sharing Views on Script- 
Images Harmony 

Search for Background 
Music 

5 th 

week 

Provide Harmony 

Audio-Music-Content 

Installing Background Music 
and students' Audio to Video 

Upload 3-5 minute 
Digital Story to the Web 
Environment 

6 th 

week 

Watch digital stories 
uploaded in Web 

Environments 

Share reflections and 

comments for each Video 

by the students 

Provide Feedback by 
the owners to the 
criticism of the videos 
and Making Corrections 

Table 2. The Outline of Application in Group 


Source: Compiled by author 

c. Data Collection Tools 

This is a qualitative study that explores pre-service teachers' views of the potential benefits of DST to 
enhance 21st skills. The data were collected by semi-structured interviews. The interview items were 
developed by the researchers. The participants were also asked to fill in the semi-structured interview 
form during the personal interviews in order to avoid data loss in the study. Interviews were audio 
recorded with the consent from the participants. In the process of analyzing the collected data, the 
audio-recorded interviews were transcribed verbatim. 

d. How were the interview items developed? 

The literature concerning the aims of the study was examined. 20 prospective questions to be asked in 
the interview were determined by researchers. These questions were examined by three associate 
professor individually. Of these, six questions which were approved by all the three experts were 
chosen. Moreover, three questions were determined to be added to the interview questions as a result 
of observations during the process of DST in the class by researchers. To have content validity, after 
the question writing, firstly three academicians as experts (associate professor at Yuzuncu Yil 
University department of educational science who teach scientific research methods to doctorate 
students) were consulted to review the questions and they stated that they found the questions 
sufficient in number, understandable, and suitable for the objectives. Secondly, as a pilot study, 3 pre¬ 
service teachers, who were not participants in the study, were interviewed to determine whether the 
questions were clear or not. Thirdly, during the interviews after the application completed, the 
participants were asked some other questions to have explanatory answers when the participant views 
went beyond the aim of the questions and they were not clear. Finally, nine questions were agreed 
upon by all the experts and researchers. The questions of the interview were the following: 

1. What skills did you develop as a student and pre-service physics teacher by means of the 
process of creating DST? 

2. Do you think the designing and developing DST is beneficial ? Why/Why not? 
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e. Data Analysis 

Thematic Analysis Model (Miles & Huberman, 1994), was used for data analysis of this study. The data 
were summarized, interpreted and classified according to predefined themes (Creswell, 2013). The 
data were submitted within three activity; data reduction, data display, and data drawing and 
conclusions (Miles & Huberman, 1994). 

In the presentation of the data, the criteria of intensity, explanatory, diversity and extreme examples 
were taken into account to classify the views so that it could illustrate the data in great detail and dealt 
with diverse subjects via interpretations. So, the researcher could associate an analysis of the 
frequency of a theme with one of the whole content (Boyatzis, 1998). 

The following part describes in detail the process of data analysis using the stages of the Miles & 
Huberman (1994) Model in this study: 

1. After collecting the data in this study, the recordings and the information obtained from the 
semi-structured interview forms on the participants' views were deciphered andencoded and 
written down via the Microsoft Word. Accordingly, each participant was given a number as the 
code. 

2. The researcher read data, 567 views, several times. Totally 197 views were deleted by three 
researchers, because they did not reflect the aims. 

3. The other 370 views were given ordinal numbers. 

4. According to three themes, 1-DST & physics, 2-DST & learning, and 3- DST & 21st skills, 370 
views were classified by the researchers individually, in different times (see Figure 1). 



Figure 1. The themes and categories in the study. 
Source: Compiled by author 


5. The frequencies of the views which were categorized and placed in the themes by the two 
researchers were examined and it was shown in the table 3. (R; Researcher. T; Theme, Tl; Theme 1.) 
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Themes T1 T2 


T3 


Non 

clas 


Cognitive Interpersonal Intrapersonal 



Table 3. The frequencies of classified-non classified views by the researchers. 

Source: Compiled by author 

6. Number of agreement and disagreement on the views, classified by two researchers' were examined 
and shown in the table 4. 




T1 

T 2 

T 3 

No theme 

Total 

Number of 
agreements 

79 

96 

140 

10 

325 

Number of 

R1 

17 

18 

6 

4 

45 

disagreements 

R2 

5 

5 

29 

6 

45 


Table 4. The frequencies of agreement and disagreement on views. 

Source: Compiled by author 

7. The views were examined whether they were positive or not and it was shown in the table 5. 



Theme 1 

Theme 2 

Theme 3 

Positive 

10 

9 

13 

Negative 

3 

4 

0 


Table 5. The frequencies of the pre-service teachers' positive-negative views 
Source: Compiled by author 
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8. Miles and Huberman's (1994) formula (reliability= number of agreements / agreements + 
disagreements) was calculated for assessing interview inter coder reliability on the each themes, and it 
was found to be 78 % for first theme, 80 % for second theme, and 80 % for third theme. 

9. Finally, the researchers selected exemplary samples from the data to represent the themes related 
to each survey questions in the results section. 

10. In the study, to provide internal reliability, consistency between opinions was examined while to 
provide external reliability, as Miles and Huberman (1994) offered, encoded recordings were encoded 
again by two researchers and they were analyzed and they confirmed the validity of the themes in the 
early and late stages of data analysis. 


III. Results 

According to the pre-service teachers, the DST project was enriching. As a result, they believed DST 
might be an appropriate tool which could be used in the classroom as it has the potential to motivate 
and engage learners, promote ICT skills, critical thinking, collaboration, communication, problem 
solving, planning, self-control, responsibility, and productivity, or acquire 21st century skills. The 
results of the data collected are presented under the themes that follow. 

DST and the 21st century skills 

The feedback from the pre-service teachers on the questions about the 21st century skills can be 
summarized as follows: "ICT skills", "Critical thinking and problem solving", "Communication, 
cooperation, collaboration", and "Planning, self-control, responsibility and production". 

a. ICT Skills (Cognitive Domain) 

Nine pre-service teachers indicated that DST improved their ICT skills. Pre-service teachers stated that 
they improved their own computer skills and their ability to do research on the internet. Also, they got 
knowledge about physics in the DST process. For example, A1 stated: "I have learned to use a few 
computer-related programs. I learned what I did not know about certain topics using a combination of 
different programs and I learned to create new work with them. I started to use the Internet more 
actively". A4 claimed: "As a student my computer skills improved. I learned how to use some 
programs, such as a movie maker and format factory. I learned some shortcuts. Moreover, I learned to 
conduct research on the internet and to download programs. I already had information about the 
photoelectric effect and Franck Flertz experiment in physics, but after preparing a video, my knowledge 
extended". 

b. Critical Thinking and Problem Solving (Cognitive Domain) 

Nine pre-service teachers indicated a promotion of their own critical thinking and problem-solving 
competence in the process of DST. The pre-service teachers stated that they evaluated the videos they 
had prepared, compared them, taking into account the perspective of others and paying attention to 
the content's adaptation to video or audio-visual-music. Although they encountered a large number of 
problems in the process, they managed to solve them. For instance, A2 claimed: "Flow beautiful our 
own work is, the criticism has made us more conscious. It allows us to evaluate ourselves". A7 stated: 
"I had trouble while recording a voice. I had to repeat it several times. I could not find some issues- 
related pictures and animations ". 

c. Communication, Cooperation, and Collaboration (Interpersonal Domain) 

Twelve pre-service teachers indicated promotion of their own communication-cooperation-collaboration 
competence in the process of digital storytelling. They stated that they got help from their friends 
when they had problems about DST: they were in contact with each other in the process and 
constantly asked each other something. They benefited from each other's experience and research, 
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and they stated that they tried to use tone and the Turkish language effectively while composing video 
sound in the DST process. For example, A4 stated: "Skills, such as team work and social leadership, 
were in the foreground. Social relationships developed with group work". A9 asserted: "In the 
beginning, I did not know how to use this program. I had a bit of fear that I would not be able to finish 
it. However, I learned and did it with the help of my friends. It allowed us to create something 
collectively as a group". 

d. Planning, Self-control, Responsibility, and Production (Intrapersonal Domain) 

Eight pre-service teachers indicated promotion of their own planning, self-control, responsibility, and 
production competence in the process of DST. They stated that they were nervous about the process, 
but with each stage of the process they made significant progress with the plan: they managed the 
whole process, corrected the mistakes they made, took responsibility for the process, were active in 
the process and were happy at the end of it as they completed the story which they produced. For 
instance, A4 indicated: "Constructing the story, presenting it in a certain order, using different 
websites and resources, combining information and creating a meaningful framework (story) required 
good planning, regulation and responsibility ". A13 stated: "I started with curiosity and chose the 
subject that interested me. I did my research, downloaded pictures, prepared my text and did the last 
part of the soundtrack with music. I grew more confident in every step". 


IV. Discussion 

In this study, project-based digital storytelling was employed to develop 13 pre-service physics 
teachers' 21st century skills at a university physics courses. Each pre-service teachers was asked to 
complete a digital storytelling project via taking pictures with digital cameras, developing the story 
based on the pictures taken, producing a film based on the pictures by adding subtitles and a 
background, and presenting the story. 

In the process of DST, pre-service teachers came up with a topic about the Modern Physics and they 
researched, explored and learned about this topic. Afterwards they wrote a script using the information 
gathered from media, books, newspapers, etc. and created an authentic story. After gathering text, 
images, audio and graphics, they blended their own story with these multimedia elements and finally, 
created a short video that could be viewed in web or computer environment. Digital stories were 
viewed and evaluated by pre-service teachers themselves. From the beginning to the end of the 
process, they edited, used material and worked actively. DST encouraged them to become active 
constructors instead of being passive recipients of direct knowledge, and developed their research 
skills. As the findings revealed that the pre-service teachers had a favorable opinion of using DST in 
physics instruction, this process involving worthy and authentic learning tasks may contribute to their 
some skills, learning and motivation. The findings of this study supported the findings obtained by 
Yang and Wu (2012), Wang and Zhan (2010), and Niemi et al. (2014). Matthews-DeNatale (2008) 
stated that the use of Digital Physics Stories for physics course makes the physics course more visual, 
fun, interesting and joyful, thus, increases interest and achievement by relating the course with daily 
life, provides permanent learning and has a positive effect on students' engagement and motivation to 
the course. 

Firstly, in the process of DST, the pre-service teachers evaluated the videos they had prepared and 
compared them, taking into account the perspective of others and paying attention to the content's 
adaptation to video and audio-visual-music. Although they faced a number of question, they managed 
to find solutions to them. As used in this study, DST can develop critical thinking and problem solving 
skills (cognitive domain). This finding is in line with the Dreon, Kerper and Landis, (2011); Hung, 
Hwang and Huang, (2012); and Yang and Wu, (2012) who reported that the production of DST 
enhance such skills for learners. 

Secondly, in the process of DST, despite their nervousness at the beginning of the process, when they 
managed to complete the whole process, corrected the mistakes they made, took responsibility for the 
process, they were satisfied with the story which they produced. As it seen in this study, DST can 
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improve their planning, self-control, responsibility and production (Intrapersonal Domain) skills. As 
Robin, (2008); Xu, Park and Baek, (2011) stated that DST has the potential to promote the acquisition 
of such skills. 

Thirdly, according to pre-service teachers, lack of technological resources and their ICT competences 
make difficult to create DST for them to integrate DST into their teaching. But in the process of DST, 
they stated that the pre-service teachers improved their computer skills and their ability to do research 
on the internet. In addition to that, they obtained information about physics in the DST process. As 
they said, the DST can broaden their ICT skills (information and communication literacy-cognitive 
domain). This findings supported the findings obtained by Sadik, (2008) and Dogan, (2012). 

Finally, according to pre-service teachers, in the process of DST, they cooperated and helped each 
other when they had problems about designing digital stories. The communication and cooperation 
were necessary. They benefited from each other's experience and knowledge. They tried to use the 
language and over voicing effectively. In the light of these findings, DST can enhance communication, 
collaboration and responsibility (Interpersonal Domain) skills. These findings are similar with the 
findings of the study which carried out by Gyabak and Godina, (2011). 


V. Conclusions 

Because, this study is limited to results obtained from 13 pre-service physics teacher' views about the 
effect of designing and developing digital stories on their 21st century skills, the findings cannot be 
generalized. But, based on the interview results and our observations as researchers who taken an 
active role in the process, we can say that while the pre-service teachers were designing and 
developing their own digital stories, they enjoyed and worked actively together. Learning activities 
such as searching for knowledge, using various information sources and evaluating their own digital 
stories were highlighted as encouraging experiences by them. 

As a conclusion, after doing this study, we believe that digital storytelling is a valuable learning 
experience for pre-service teacher to develop 21st skills, such as ICT skills, critical thinking, 
collaboration, communication, problem solving, planning, self-control, responsibility, and productivity. 
(Robin; 2008;, 2013; Niemi, et al., 2014; Karakoyun & Kuzu, 2013; Ming et al., 2014; Kotluk & 
Kocakaya, 2015).Also, as used in this study, the designing and developing DST can positively affect 
the pre-service teachers' skills. The current study can help teachers and researchers by providing 
awareness of one digital storytelling application. Further work can be designed with a larger sample to 
provide additional results. As a recommendation for further study, pre-service teachers could be 
tracked in their classrooms during in-service practice to ascertain the benefits of DST in a classroom 
setting. Because of the changes in educational realm today, pre-service physics teachers should 
incorporate new tools, and technologies into their classroom in order to improve many 21st skills. 
Designing and developing digital stories can be regarded a possible tool to accomplish these goals. 


Notes 

Part of this study was presented in VII. European Conference on Social and Behavioral Sciences in 
June 11-13, 2015 in Bucharest, Romania. 
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